CHAPTER IV CONSTRUCTION AND DESIGN
An electric furnace consists essentially of some substance R (Fig. 25), through which an electric current flows, and of an envelope C, which retains the heat and the contents of the furnace. Carbon electrodes, A and B, are usually needed to convey the current in and out of the furnace. If the envelope could be made perfectly heat-tight, and if no fresh charge were introduced during the operation, it would be possible to obtain any temperature in R up to the volatilizing-point of the contents of the furnace, with the smallest electric current, provided it were allowed to pass for a sufficient
FIG. 25.—Ideal electric furnace.
length of time. With the materials actually available for furnace construction this is not possible. For a definite size and construction of furnace, a definite rate of heat production will be needed in order to attain any particular temperature.
The rate of production of heat is measured by the number of watts of electrical power supplied to the furnace, and may conveniently be stated in watts per cubic inch, or kilowatts per cubic foot of the interior volume of the furnace. The rate of heat production which is necessary to enable a certain temperature to be attained, may be calculated from a consideration of the area, thickness and. conductivity for heat of the walls of the furnace; but it is more easily obtained by reference to furnaces of similar construction which have attained definite temperatures with a definite electric power.
55run by the surplus gas from iron blast-furnaces. A furnace making 400 tons of pig-iron daily will yield enough gas to produce 10,000 h.p. in addition to heating the blast and running the blowing engine. The cost of running a large electric power-station operated by gas engines, in England, has been stated2 to be $12 per E.H.P.               ?
